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Ha ocHOBe paccMOTpeHna aHaTOMnnecKon opraHH3au,HH 3KCKpeTopHoro opraHa h 
cpeAHeh khuikh y npeACTaBHTejien ceMencTB Ha3eMHbix KJiemen Trombiculidae h Micro- 
trombidiidae, a TaK>Ke boa^hwx KJiemen Teutoniidae h Pionidae Ha pa3JiHHHbix CTaAnax 
>KH3HeHHOrO UHKJia, BKJHOHafl napa3HTHHeCKyK) JIHHHHKy, ripeAJ10>KeHO 5 B03MO>KHbIX 3BO- 
jiiouHOHHbix cueHapneB y BbicmHx axapH^opMHbix KJiemen H3 Korop™ Parasitengona. 
3th 3BOJHOU,HOHHbie CUeHapHH OXpa^CaiOT H o6bflCH5HOT B03MO>KHbie nyTH 3BOJHOUHOHHbIX 
npeo6pa30BaHHii y pa3JiHHHbix (jiHJieTHHecKHX jihhhh napa3HTeHroH ot oahoto hjih He- 
CKOJlbKHX npeAKOB CO CKB03HbIM KHLUeHHHKOM. 

Katoveebie cjioea : 3bojik)uhh, Mop^ojiornfl, 3KCKpeTopHbin opraH, cpeAHflfl KHiiiKa, 
Trombiculidae, Microtrombidiidae, Teutoniidae, Pionidae. 


CpaBHHTeubHaH aHaTOMHH h Mopcjiojionw ^bjihiotch ochoboh am no3HaHHH 
3BOJ1K3UHOHHBIX B3aHMOOTHOUieHHH pa3JIHHHbIX rpynn >KHBOTHbIX, B TOM HHCJie 
nayKoo6pa3Hbix n KJiemen. BMecTe c TeM a^hhbix o BHyTpeHHeM CTpoeHHH no- 
AaBJiHiomero 6ojibinHHCTBa rpynn aKapncjiopMHbix KJiemen Hpe3BbinanHO Mano 
(Alberti, Coons, 1999 ), hto He AaeT bo 3 mo>khocth o6ocHOBaTb AOCTOBepHbin 
xoa 3BomouHOHHoro npouecca y Bcex Acariformes hjih nx OTAejibHbix (jiHJieTH- 
necKnx jihhhh. MHoroHHCJieHHbie nonbiTKH nocTpoeHHfl (JjHJioreHHH Tex hjih 
HHbix rpynn Ha ocHOBe a^hhbix BHeuiHen Mopcjjojiornn (MnpoHOB, Eohkob, 
2009 ) npHBOA^T k H3JiHniHeH cxeMaTH3auHH h cjjopMajiH3auHH peajibHO cyme- 
CTByiomnx 3BOjnoitHOHHbix npoueccoB h HmopnpytoT nopon TpyAHOo6BHCHH- 
Mbie h 3anacTyK) 3HaHHTejibHO BapbHpyiomne cjiaKTbi no aHaTOMnnecKon opra- 
HH3auHH npeACTaBHTejien pa3JiHHHbix rpynn axapHcjjopMHbix KJiemen. /(ajib- 
Henujee H3yneHne aHaTOMHH h tohkoto CTpoeHHH pa3JiHHHbix npeACTaBHTejien 
Acariformes, b tom nncjie H3 xoropTbi Parasitengona, nacTO 3acTaBjnnoT nepe- 

CMaTpHBaTb yCTOHBUIHeCH B 3 rJlHAbI O (j)HJ 10 reHHH H 3 BOJHOUHOHHOM pa 3 BHTHH 
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pa3JlHHHLIX TaKCOHOB H BBIABHTaTB npHeMJieMBie BapnaHTBI B03M0>KH0r0 XOAa 
3BOJiioi;HOHHoro npoijecca b BHAe pAA^ ninoTeTHHecKHX 3bojhouhohhbix cije- 
HapneB. 

«3BOJIK)I4HOHHBie CLieHapHH» B KOHTeKCTe AaHHOH pa6oTBI nOHHMaiOTCH KaK 
Han6ojiee odocHOBaHHBie Bepenn h oGMCHeHne pa3BHTH5i Tex hjih hhbix op- 
raHHbix CTpyKTyp h pAAa rpynn KJiemeh b ijejiOM, TeM 6onee hto najieoHmno- 
THHecKHx AaHHbix no napa3HTeHTOHaM Kpaime HeAOCTaTOHHo, a HMeioumecji 
He AaiOT B03M0>KH0CTH npOCJieAHTB XOTB C KaKOH 6bl TO HH 6bIJ10 CTeneHBK) AO- 
CTOBepHOCTH xoa h noejieAOBaTeJiBHocTB 3BOJiioi4HOHHoro npouecca (Woolley, 
1961; JlyGmum, 1962; BaHHiirrenH, 1978; Ty30BCKHH, 1987; Walter, Proctor, 
1999). npHHeM HaHMeHtmeH TaKCOHOMHHecKoii eAHHHueH, nrpaiomeH pojib b 
noAo6Htix eaeHapnjix npHMeHHTejiBHO k KJiemaM, MO)KeT paecMaTpuBaTBCH ce- 
MeflcTBO, nocKOJiBKy BepoHTHO, hto Bee npeACTaBHTenH Ka>KAoro AaHHoro ce- 
MeftcTBa oGnaAaiOT AOCTaTOHHo cxoahoh BHyTpeHHefi aHaTOMHeii. lloaTOMy 
3Aecb % He CTaBHJT 3aAany paH)KHpoBaTB h KJiaecH(|)HimpoBaTB npH3HaKH Tex 
HJ1H HHBIX TaKCOHOB, a TOJ1BKO Han6oJiee paitHOHaJIBHO 06B5ICHHTB B03HHKH0Be- 
HHe pa3JIHHHBIX «BepCHH» HX aHaTOMHHeCKOH OpraHH3aUHH. 

B03M0>KHBIH 3BOJIIOUHOHHBIH CIjeHapHH BBICLHHX aKapHljjOpMHBIX KJiemeH 
c no3HAHH cpaBHHTejiBHOH MopcJiojiorHH paccMOTpeH b npeAkiAymnx pa 6 oTax 
(LUaTpoB, 2006, 2008). TlpoAOjmaioiimecji HcejieAOBaHmi pa3JiHHHBix cncTeM 
OpraHOB, OAHaKO, BBIABHraiOT HOBBie npo 6 neMBI OBOJlIOAHOHHOrO pa3BHTHJl OT- 
AenBHBix rpynn KJiemen h hx OTHomeHHH c ApyrnMH rpynnaMH. 3 to paccMOT- 
peHne h aHanH3 bo3mo^choto xoAa 3 bojik}ahohhoto npoitecca c BecBMa jioKajiB- 
HBIX n03HUHH aHaTOMHHeCKOH OpraHH3ai4HH Tex HJ 1 H HHBIX OpraHHBIX CHCTeM 
HCKjiioHaeT KaKoe-Jin 6 o (JinnoreHeTHHecKoe conoAHHHeHne HBme cymecTByio- 
mnx rpynn h npoH3BOAHTCfl b HCTOpHHecKOH peTpocneKAHH c nonBiTKon 060 - 
CHOBaHHH oahoh hjih HecKOJiBKHx npeAKOBBix rpynn b TaKCOHOMnnecKOM paH- 
re HH^ce ceMencTBeHHoro. 

HacTOJimafl pa6oTa ocHOBaHa Ha mhotojicthhx aHaTOMHHecKnx h yjiBTpa- 
CTpyKTypHBix HceneAOBaHHHX 3KCKpeTopHoro opraHa y npeACTaBHTejien ce- 
MencTB Ha3eMHBix noHBOo6nTaiomHx KJiemen Leptotrombidium orientale 
(Schluger, 1948), Euschoengastia rotundata (Schluger, 1955) h Hirsutiella za- 
chvatkini (Schluger, 1948) (Trombiculidae); Platytrombidium fasciatum (Koch, 
1836) h Camerotrombidium pexatum (Koch, 1837) (Microtrombidiidae), a TaK- 
>Ke boahhbix KJiemeH Teutonia cometes (Koch, 1837) (Teutoniidae) h Fiona 
carnea (Koch, 1836) (Pionidae) Ha pa3HBix CTaAmix hx )KH3HeHHoro AHKJia, 
BKjnoHaa napa3HTHHecKyio jiHHHHKy, nHTaiomyiocH Ha no3BOHOHHBix >khbot- 
hbix (Trombiculidae) h hjichhctohotux — Bee ocTajiBHBie rpynnBi napa3HTeH- 
toh. MopcJjojiornji, yjiBTpacTpyKTypHan opraHH3amui h (jjyHKUHOHajiBHBie oeo- 
6eHH0CTH 3KCKpeTopHoro opraHa paecMOTpeHBi b otacjibhoh pa6oTe (Shatrov, 
2010). B HacTOjmjeH CTaTBe rjiaBHBin ynop CAeJiaH Ha oco6chhocthx aHaTOMH- 
necKOH opraHH3auHH 3KCKpeTopHoro opraHa e uejiBio bo3mo>khoto obojhoah- 
ohhoto oGMCHeHHji ero nacTHBix MopcJjojiorHHecKHX TpaHcc[)opMauHH b pa3- 
hbix rpynnax. CoBOKynHOCTB a^hhbix h JiorHHecKHx nocTpoeHHH, ocHOBaHHBix 
Ha noAo6HOM noAXOAe omocHTejiBHO Apyrnx CHCTeM opraHOB, no3BOJiHT b 
AajiBHenuieM oSocHOBaTB ijejiBHBiH b3tjiaa Ha obojiiouhio napa3HTeHTOH h Apy- 

THX BBICIHHX aKapjl(]30pMHBIX KJiemeH. 

TpaAHUHOHHO napa3HTeHTOHBI paCCMaTpHBaiOTCH KaK MOHO(j)HJieTHHeCKaJl 
rpynna, o6i>eAHHfleMafl cjieAyioumMH CHHanoMop(j)HJiMH: peAyimpoBaHHBie 
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npoTO- h TpHTOHHM(j)a, napa3HTHHecKan JiHHHHKa, OTcyTCTBHe caKKynioca y 
KOKcaubHbix >Kene3 (Alberti, Storch, 1977; Witte, 1991). Ha ocHOBe bhciuhhx 
h BecbMa orpaHHHeHHoro HHCJia npH3HaKOB BHyTpeHHen opraHH3aitnn h bbi- 
CTpoeHHOH Ha 3toh ocHOBe KJia^orpaMMbi (Welbourn, 1991), y napa3HTeHroH 
pa3JiHHaiOT 3 cybKoropTbi: Erythraeina, Hydracarina h Trombidiina, npnneM 
nocneAHHe rbq paccMaTpHBaiOTCfl Kax eecTpHHCKHe rpynnHpoBKH. CydKoropTa 
Erythraeina BKJHonaeT 2 Ha^eeMencTBa — Erythraeoidea h Calyptostomatoidea, 
a cydKoropTa Trombidiina obTeAHHneT 4 Ha^eeMeHCTBa — Tanaupodoidea, 
Chyzeroidea (Handonee npHMHTHBHbie), Trombiculoidae h Trombidioidea (Wel¬ 
bourn, 1991). Bo^Hbie KJiemn c MHoroHHCJieHHbiMH Ha^ceMencTBaMH 3thm 
aBTopoM He paecMaTpHBaiOTCH. B cboio onepe/tb Bnrre (Witte, 1991) paccMaT- 
pHBaeT rpynnnpoBKy bo^hbix KJiemeH Hydrachnidia eecTpHHCKOH no OTHorne- 
hhk) ko BceM npoHHM Ha3eMHbiM KJiemaM, odteAHH^eMbiM b paMKax cydKoropTbi 
Trombidia. BHyTpn nocneAHen pa3JiHHaiOTCfl 2 cecTpHHCKne rpynnnpoBKH — 
Trombidioidea, c o/jhoh CTopoHbi, h Calyptostomatoidea h Erythraeoidea — c 
Apyron (Witte, 1991). TaKHM o6pa30M, otot aBTop noMemaeT KpacHOTenoK h 
TpOMdn^HH^ B O/tHOM Ha/JCeMeHCTBO, HTO, Ha MOH B3rJDm, He COBCeM onpaB^a- 
ho h pacxo/jHTCfl c npe/tCTaBJieHHnMH BejibdypHa (Welbourn, 1991). B nocjieA- 
Hee BpeMfl napa3HTeHroH noHH^caiOT b TaKCOHOMnnecKOM pamx h othocat k 
KoropTe Anystina (Lindquist, 1984; MnpoHOB, Eohkob, 2009). MojieKyjwp- 
HO-reHeTHHecKne nccjie^OBaHHM, ocHOBaHHbie Ha o/jhom MHTOxoH/tpnajibHOM 
reHe COl (Soller et al., 2001), noKa3ajin, hto MHKpoTpoMbn^HH/tbi BMecTe c bo- 
AflHbiMH KJierqaMH nBjiniOTCfl eecTpHHCKOH rpynnnpoBKOH no OTHomeHHio ko 
BceM npoHHM Ha3eMHbiM napa3HTeHroHaM, cpe,ztH KOTopbix BeTBb, BKjnonaio- 
maji ceMencTBa Trombidiidae, Johnstonianidae n Trombiculidae , OKa3bmaeTcn 
eecTpHHCKOH no OTHOiueHHK) k bctbh, odneAHHniomeH Ha^ceMencTBa Calyp¬ 
tostomatoidea n Erythraeoidea. 

OraocHTejibHO 3KCKpeTopHoro opraHa h3Bcctho, hto y Bbicmnx h Hando- 
Jiee cneitnajiH3HpoBaHHbix Actinedida 3an;HHe OTAenbi cpe^Hen khlhkh, koto- 
pbie Handojiee BeponTHo eooTBeTCTByioT postcolon donee reHepann30BaHHbix 
rpynn, 3bojhouhohho TpaHccJ)opMHpoBajTHCb b ztopcoMeAHajibHbin 3KCKpeTop- 
Hbin opraH (Alberti, Coons, 1999). riocjienHHH b xo,zte 3bojhouhh yTpaTHji Mop- 
(j)OJiorHHecKyio CBA3b c aeHTpajibHbiM otacjiom cpenneH KnmKH (^eny^KOM) y 
dojibiHHHCTBa, ecjin He y Bcex Parasitengona (Henking, 1882; Schaub, 1888; 
Bader, 1954; Mitchell, 1964, 1970; Vistorin-Theis, 1978; LLIaTpoB, 2000), B03- 
mo)kho 3a HCKJHOHeHneM HeKOTopbix npe/tCTaBHTejieH Erythraeidea (Witte, 
1995). 3KCKpeTopHbin opraH, hmciou^hh, de3ycnoBHO, aHTO/tepMajibHoe nponc- 
xo^eHne, 3aBepmaeTcn kopotkhm 3KTonepMajibHbiM Bbmo/tHbiM KaHanoM, bbi- 
CTJiaHHblM KyTHKyJIOH. CHHTaeTCH, HTO BblBO/JHOH KaHaJl COOTBeTCTByeT 3KTO- 
AepManbHOH 3a,nHeH KHiuKe (hindgut) MeHee cneitnajiH3HpoBaHHbix (j)opM co 
CKB03HbiM KnmeHHHKOM h OTKpbiBaeTCfl 3KCKpeTopHOH nopon (uropore), TOMO- 
jiornHHon aHaTOMHHecKOMy aHycy, Ha dpioumon CTopoHe Tena. TeM He MeHee 
Top (Thor, 1904) BbiCKa3aji npennononceHne o tom, hto y npocramaT b pe- 
3ynbTaTe nHTaHHfl >kh,hkoh nnmen codcTBeHHO KHiuKa, nponcxoAnman 

H3 npoKTO^eyMa (proctodeum), obojhouhohho nojiHOCTbio yTpannBaeTcn. npn 

3TOM HCTHHHblH aHyC 3aMeH5ieTCfl BHOBb C(j)OpMHpOBaHHOH BnOCJie^CTBHH 3KC- 
KpeTopHon nopon, KOTopan, TaKHM odpa30M, ABJineTCfl HOBOodpa30BaHneM. 

IloKa3aHO, hto 3KCKpeTopHbin opraH cneitnajiH3HpoBaH rnaBHbiM odpa30M 
Ha BbiBe^eHne h y^aneHne H3 opraHH3Ma KJiema npo^yKTOB a30THCToro od- 
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MeHa, npeHMymecTBeHHO ryaHHHa, h b 3HanHTejibHOH MeHbmen CTeneHH oh 
MO>xeT, bh^hmo, ynacTBOBaTb b peryjnnjHH HOHHoro h BOAHoro oGmohob (Al¬ 
berti, Coons, 1999). 


AHATOMMHECKAfl OPrAHM3AHMfl 3KCKPETOPHOrO OPEAHA 

y Bcex H3yneHHBix bhaob napa3HTeHroH 3xcxpeTopHbin opraH npeACTaBJieH 
TOHKOCTeHHBIM MeillKOM, CJienO 3aMKHyTBIM CnepeAH, XOTOpblH oObIHHO 3aHH- 
MaeT cpeAHHHoe (oceBoe) nojio>xeHHe b Tene h He noApa3AeneH Ha MopcjjojiorH- 
necKH hjih (|3yHKUHOHajibHO pa3JiHHaiomHec^ OTAeubi (cm. pncyHOx). 

CaMaa npocTaa aHaTOMHnecxafl opraHH3auH5i 3xcxpeTopHoro opraHa Ha- 
bjiiOAaeTC^ y HanSonee cneuHajiH3HpoBaHHbix KpacHOTenKOBbix xjiemen ceM. 
Trombiculidae (cm. pncyHOx, A). CBo6oAHO>xHByinHe AeHTOHHM(j)bi h B3poc- 
jibie xjiemn HacejnnoT rjiyOoxne nonBeHHbie ropH30HTbi h nHTaiOTCfl hhijamh 
HaceKOMbix, TorAa xax jihhhhxh bbixoa^t Ha noBepxHOCTb h napa3HTHpyioT Ha 
no3BOHOHHbix ^HBOTHbix (IllaTpoB, 2000). Mop4)OJiorHHecxafl opraHH3ai;H^ 
3KCKpeTopHoro opraHa npaxTHnecxH OAHHaxoBa xax Ha npoTjnxeHHH Bcero 
)XH3HeHHoro UHXJia ot noxoamencfl npeAJiHHHHXH ao B3pocjioro xjiema, Tax h y 
B3pocnbix xjiemeH HccjreAOBaHHbix bhaob. y TpoMOnxyjiHA oxcxpeTopHbin op¬ 
raH HMeeT bha nnocxoro Memxa, pacnojio>xeH BepraxajibHO no och Tena h no 
Oojibmen nacTH CAaBJieH c 6 oxob jionac™MH cpeAHen xnmxn. Oh HAeT ot 3xc- 
xpeTopHon nopbi BnepeA h BBepx n nocTeneHHO noAHHMaeTca x AopcajibHon 
CTeHxe Tena, cnerxa pacninp^cb b ropn30HTajibHon nnocxocTn, ocoOeHHO y 
B3pocnbix xnerneH H. zachvatkini. Hnxaxnx abhbix Ooxobbix AHBepraxyji, ot- 
BeTBJieHHH, hjih cneijHajibHbix pacmnpeHHH 3xcxpeTopHbin opraH H3yneHHbix 
xpacHOTenxoBbix xnemen He HMeeT. OxcxpeTopHbin opraH oxaHHHBaeTca cne- 
no npn6jiH3HTejibHO Ha ypoBHe M03ra (synganglion), hjih Aa>xe BnepeAH Hero. 
MopcJjojiorHHecxH oh xopomo OTJiHnaeTca ot oxpy>xaiomHX jionacTen cpeAHen 
xhhixh b CHjiy AOBOJibHO tohxhx cTeHOx h npHcyTCTBH5i b npocBeTe opraHa 
>xejiTOBaTbix xpHCTajuiOB npeAnojio^HTejibHO ryaHHHa, oOjiaAaioiitHX aboh- 
hbim jiynenpejiOMJieHHeM. rioxa3aHO, OAHaxo, hto y ceBepoaMepHxaHcxnx xne- 
men Blankaartia acuscutellaris (Walch) 3xcxpeTopHbin opraH b nepeAnen nac- 
th Tena HMeeT T-o6pa3Hyio (J)opMy Ha nonepenHbix cpe3ax, a nepeA BnaAeHneM 
b bbiboahoh npoTOx HMeeT pacHiHpeHHyio nacTb, Tax Ha3bmaeMyio oxcxpeTop- 
HyK) xaMepy (Mitchell, 1964). 

Hao6opoT, y 3HanHTejibHO 6ojiee reHepajiH30BaHHbix mhxpotpom6hahha 
(cm. Microtrombidiidae), aghtohhmcJjbi h B3pocjibie xjieutH xoTopbix >xHByT b 
BepxHHx cjioax h Ha noBepxHOCTH noHBbi, a jihhhhxh napa3HTnpyioT Ha Ha- 
cexoMbix, 3xcxpeTopHbiH opraH HMeeT onpeAeJieHHoe cxoactbo c JionacT^MH 
cpeAHen xhhixh (Shatrov, 2003), cpaBHHMon ihhphhoh cxJiaAnaTbix CTeHOx. 
Ero aHaTOMHHecxan opraHH3aijHfl Tax>xe 6ojiee cjio^Han, neM y TpoMOnxyjiHA 
(cm. pncyHOx, E). Y H3yneHHbix B3pocjibix xjiemefl Tax Ha3biBaeMbin aHajibHbin 
aTpnyM (Alberti, Coons, 1999; Shatrov, 2010) c hihpoxhmh xyTnxyjnipHbiMH 
CTeHxaMH no xoAy BnepeA pa3AejnieTCfl Ha 2 BbiBOAHbie TpyOonxn (collecting 
tubes), Tax>xe HMeioinne 3XTOAepMajibHoe nponcxo>xAeHHe n Aaiomne Hanajio 
AByM HecHMMeTpnHHbiM jiaTepajibHbiM BeTB^M co6cTBeHHO oxcxpeTopHoro op¬ 
raHa. JleBaa H3 hhx xopoTxaa h He nojiynaeT AaJibHenmero pa3BHTHa. IlpaBafl 
BeTBb, HaoOopoT, AaeT Hanajio 3xcxpeTopHOMy opraHy xax TaxoBOMy. riocjieA- 



AHaTOMH i iecKafl opraHH3auHJi cpejjHeH khihkh h 3KCKpeTopHoro opraHa y B3pocjibix KJiemeH Korop 

tli Parasitengona. 

A — Hirsutiella zachvatkini (Trombiculidac), E — Platytrombidium fasciatum (Microtrombidiidac), B — Teuto¬ 
nia cometes (Tcutoniidac), F — Pionci earned (Pionidac). aa — aHajibHbiH aTpuyiu; ck — cpeaHaa KnuiKa; jo — 
3KCKpcTopHbiH opraH; jii — 3KCKpcTopHaH nopa. 

Anatomical organization of the midgut and excretory organ in adult mites from the cohort Parasr 

tengona. 



hhh no xo^y Bnepe^ nocTeneHHO 3aHHMaeT ropn30HTaubHoe nouo>xeHHe, HMe- 
eT CKjia^naTtie CTeHKH n chubho c^aBjieH ^opcoBeHTpajibHO Meumy uonacTUMH 
cpe^Hen xhhixh, npnneM b otom euynae npocBeT axexpeTopHoro opraHa MO>xeT 
6biTb rnioxo Bbipa^ceH. 3xexpeTopHbin opraH oxaHHHBaeTcu cneno Ha ypoBHe 
M03ra n He ^;aeT HHKaKnx 3aMeTHbix jiaTepajibHbix hjih cjipoHTaubHbix uona- 
CTen, hjih ^HBepTHKyji. B otuhhhc ot B3pocjibix Kjiemefi, y rouo^Hbix uhhhhox 
MHKpOTpOM6H^HH,a 3XCXpeTOpHbIH OpraH npe^CTaBJieH He6oJIbUIHM npOCTO op- 
raHH30BaHHbIM aKCHaJIbHbIM MeULIKOM C xopoiuo Bbipa^CeHHblM npOCBeTOM. Oh 
uoxht no 6ojibiueH Haem BnjiOTHyio k ^opcajibHon CTeHKe Tena h cjierKa ynuo- 
meH ^opcoBeHTpajibHO. Mmchho pa3BeTBjieHne axexpeTopHoro opraHa ot ero 
caMoro ocHOBaHini y B3pocjibix mhkpotpom6h^hh^ h 3acTaBuueT oneHb BHHMa- 
TejibHO OTHecTiicb k ero cpaBHHTeubHon aHaTOMHH h nepecMOTpeTb ycTOUBinn- 
eeu npe^CTaBjieHH5i o ero bo3mo>xhoh obojhouhh (Alberti, Coons, 1999). 

M3yneHHbie BO^Hbie xueujH o6Hapy>xHBaiOT Hexyio npoMe>xyTOHHyio Mop- 
(jjouornHeexyio opraHH3aumo axexpeTopHoro opraHa (cm. pncyHOK, B , P). Kax 

H y TpOMSnKyjIH^, 3TO - CpaBHHTeJIbHO TOHKOCTeHHblH ^OBOJIbHO oOueMHblH 

MernoK c xopoiuo Bbipa^eHHon nouocTbio, ho objia^aiomnn 6ouee cjio^hbim 
aHaTOMHuecKHM CTpoeHneM. B o6mnx nepTax b 3a^Hen Haem Teua xuema axe- 
KpeTopHbin opraH opneHTnpoBaH BepTHKajibHO h 3aHHMaeT noum bcio BbicoTy 
Teua, npaKTHuecKH nojiHOCTbio pa3^ejuui Meumy co6oii 3a£He6oxoBbie £HBep- 
THKyjibi cpe^Heii khuikh. B cpe^Hen uacTH Teua, Ha ypoBHe nouoBoro annapa- 
Ta, 3KCKpeTOpHbiH opraH 3HaunTejibHO coxpamaeTcu b oOueMe xa k no bbicotc, 
Tax h no mnpHHe, a b nepe^Hen uacm Teua CHOBa paeuinpueTcu b ropn30H- 
TajibHon nuocxocTH n 3aHHMaeT npaxTHuecxu bcio uinpnHy Teua xuema, 3a- 
nojmuu npocTpaHCTBO Henoepe^CTBeHHO no^ ^opeaubHon CTeHxon Teua. 
y o6onx H3yneHHbix bh^ob bo^uhhx xuemen axexpeTopHbin opraH ^aeT ,zma 
nepe^HeboxoBbix ^HBepraxyua, xoTopbie paenpocTpaHuioTcu ^auexo Bnepe^ 
epe^n uonacTen cpe^Hcn xhuixh noum ro nepe^Hen ctchxh Teua (cm. pney- 
hox, B , P). XapaxTepHO, hto y B3poeubix Bo^uHbix xuemen Bbrno^Hon npoTOx 
oneHb xopOTxnn, a Mop^ouorHueexH xpanHe «6e^HO» ocjiopMueHHau oxexpe- 
TopHau nopa 3aHHMaeT HanOouee TepMHHaubHoe (xay^aubHoe) nouo>xeHHe b 
epaBHeHHH e npe^CTaBHTeuuMH Ha3eMHbix eeMencTB. y H3yneHHbix rouo/mtux 
uhhhhox P. earned CTeHxn axexpeTopHoro opraHa b OTunune ot uhhhhox xpae- 
HOTeuox h mhxpotpom6h^hh^ MoryT ^jopMHpOBaTb Heruyboxne ^ocTaTOHHO 
npoH3BOUbHbie 6oxoBbie uaxyHbi. Bbibo^hoh npoTOx h oxexpeTopHau nopa y 
UHHHHOX 3TOTO BH^a He 6bIUH BblUBUeHbl B OTUHHHe OT UHHHHOX BCeX Ha3CM- 
HblX BH£OB, y XOTOpbIX npOTOX H nopa xopoiuo pa3BHTbI. 

CneunaubHau MbimenHau obouonxa Boxpyr CTeHOx oxexpeTopHoro opraHa, 
xoTopau Morua 6bi enocoOcTBOBaTb BbiBe^eHHio axexpeTopHbix Mace, nouHO- 
CTbio OTcyTCTByeT y Bcex CTa^nn pa3BHTHu h y Bcex neeue^OBaHHbix bh^ob. 
TeM He MeHee OTOeubHbie MbimeHHbie nynxn MoryT npoxojjHTb BnuoTHyio x 
CTeHxaM opraHa. Bo Bcex euynaux anHTeunaubHbie xueTxn oxexpeTopHoro op¬ 
raHa uoxaT Ha pa3rpaHHHHTeubHon 6a3aubHon nuacTHHxe, ToumnHa xoTopon 
Heo^HHaxoBa y npe^CTaBUTeuen pa3Hbix eeMencTB (Shatrov, 2010). 

nouocTb axexpeTopHoro opraHa b pa3UHHHon CTeneHii 3anouHeHa >xeu- 
TOBaTbiMH xpucTauuaMH axcxpeTOB, oOua^aiomnx ^bohhbim uyHenpeuoMueHH- 
eM, a Taxuce HHoraa eo^epucuT e^HHHHHbie auexTpoHHO-nuoTHbie ruoOyubi, hto 
b ochobhom HaGuKweTCu y bo^uhbix xuemen. 3xexpeTopHbin MaTepnau b 
npocBeTe opraHa HaOuio^aeTCu yuce y npe^uHHHHxn. B ^aubHenuieM b xo^e 
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>KH3HeHHoro UHKJia co^ep^caHHe 3KCKpeTopHbix npo^yKTOB b opraHe noBbima- 
eTca y noKOfliijHxcfl CTaunH — npoTO- h TpHTOHHM(j)bi h yMeHbmaeTC^ y aKTHB- 

HblX CTa^HH >KH3HeHHOrO UHKJia - JIHHHHKH, UeHTOHHM(]jbI H B3pOCJIOrO KJie- 

iua. rioKa3aHO, hto aKTHBHbie CTaunn bbibouat 3KCKpeT0pHbie BeiuecTBa cpa3y 
nocjie hx Btixoua H3 o6ojiohkh npeumecTByioiueH noKOfliuenca CTauHH, hto 
xoporno npocjie^KHBaeTC^ b KyjibType KpacHOTejiKOBbix KJieiuen (UJaTpoB, 
2000 ). 

B CBoeft 3auHen nacra 3KCKpeTOpHbiH opraH cy>KaeTca h npeo6pa3yeTca 
B UOBOJIbHO KOpOTKHH BbIBOUHOH npOTOK, BbICTJiaHHblH KyTHKyjIOH, CoOcTBeH- 

ho 3auHK)K) KHiiiKy — npon3BO,zi;Hoe npoKTOueyMa (Alberti, Coons, 1999). Bbi- 
BOUHOH npOTOK 3aKaHHHBaeTCfl npOUOJIBHO OpHeHTHpOBaHHBIM IUeJieBHUHBIM 

BBIBOUHBIM OTBepcraeM-TaK Ha3BIBaeMBIH 3KCKpeTOpHBIH nopoil. rioCJieUHM 

o6pa30BaHa UByMfl KyTHKyjIflpHblMH riJiaCTHHKaMH, B03BbIIliaK)IUHMHCfl Hau 
OKpy^KaiOIUHMH nOKpOBaMH. y KpaCHOTeJIOK, KaK JIHHHHOK, TaK H B3pOCJIBIX, 
3KCKpeTOpHBIH npOTOK Ha BCeM npOTH>KeHHH UOCTaTOHHO y3KHH H BBICTJiaH RO- 
BOJIbHO TOHKOH KyTHKyjIOH. Y MHKpOTpOMOHUHHU, HanpOTHB, B OCHOBaHHH 
coOcTBeHHO bbibouhoto npoTOKa BBipa^ceH paciiiHpeHHBiH aHajibHbiH aTpnyM, 
HMeioiuHH TOJiCTyio 3JieKTpoHHO-CBeTJiyio KyTHKyjiy. 3tot aHajibHBiH aTpnyM, 
KaK 6bijio CKa3aHO Bbiiue, pa3ueji5ieTCJi no HanpaBJieHnio Bnepeu Ha uBe bctbh, 
OUHa H3 KOTOpbIX o6pa3yeT CObCTBeHHO OKCKpeTOpHBIH opraH. y BOU^HOrO KJie- 
iua T. cometes b cpaBHeHHH c KpacHOTejiKaMH h MHKpoTpoMOnuHHuaMH 3kc- 
KpeTopHan nopa 3aHHMaeT HanOojiee KayuajibHoe nojio>KeHHe HeuajieKO ot 3au- 
Hero KpaH Tejia, a bbibouhoh npOTOK oneHb kopotkhh. HpaKTHnecKH to >Ke Ha- 
OjnouaeTC^ y B3pocjioro Bozumoro KJieiua P. carnea. Y ranouHbix jihhhhok 
3TOTO BHUa, OUHaKO, BbIBOUHOH npOTOK H 3KCKpCTOpHafl nopa He 6bIJIH BblHBJie- 
Hbl, H 3KCKpeTOpHbIH OpraH y 3TOH CTa^HH pa3BHTH5I, TaKHM o6pa30M, OKa3bIBa- 
eTca H30Jinp0BaHHbiM ot OKpy)KaiomeH epeUBI. 


CPABHMTEJIbHbIM AHAJ1H3 
OPrAHM3AUMH 3KCKPETOPHOrO OPrAHA 

nojiyneHHbie uaHHbie nouTBep>KuaK)T BbicKa3aHHoe paHee nojio^ceHHe o 
tom, hto y BbicuiHx TpoMSnuHcJjopMHbix KJieiuen 3KCKpeT0pHbiH opraH HMeeT 
3HTOuepMajibHoe nponcxo>KueHHe h JiHineH MopcjjojiornHecKon cba3h co cpeu- 
Hen khhikoh (Thor, 1904; Alberti, Coons, 1999). Oh He pa3uejieH Ha (jjyHKuno- 
HajibHO pa3JiHHaioiuHecfl nacra h OTKpbiBaeTCH bo BHemmoio cpeuy 3KTOuep- 
MaJIbHblM BbIBOUHbIM npOTOKOM, 3aKaHHHBaiOIUHMCfl 3KCKpeTOpHOH nopOH, 
BepoOTHO, roMOJiorHHHOH aHycy. HecMOTp^ Ha tot oneBHUHbin (jjaKT, hto 3kc- 
KpeTOpHbin opraH paenpocTpaHJieTCfl uajieKO Bnepeu b nojiocTH Tejia n 3axaH- 
HHBaeTC^ Ha ypoBHe M03ra hjih u a>Ke (jjpoHTajibHee Hero, oneHb Majio BepoflT- 
ho, hto oh ABJiaeTCfl npoH3BOUHbiM MajibnHrneBbix COCyUOB, hjih hx tomojio- 
roM, KaK 6bmo npeunojio^ceHO paHee (Thor, 1904; Reuter, 1909; Mitchell, 
1970). no KpanHen Mepe 3to oneBHUHO j\jik KpacHOTejiOK h bouahbix KJieiuen. 
CHHTaeTC^, hto b cBoeM HbiHeniHeM coctoahhh 3KCKpeT0pHbiH opraH o6r»eUH- 
H^eT nocTBeHTpHKyji^ipHbie OT^ejibi cpeuHen khiukh 6ojiee reHepajiH30BaHHbix, 
t. e. 6ojiee npHMHTHBHbix rpynn (Henking, 1882; Michael, 1895; Hughes, 
1959; Alberti, Coons, 1999), a HMeHHO kojioh, KOTopbin npeunojio>KHTejibHO 
b ochobhom peuyunpoBajica (Vistorin, 1980; Alberti, Coons, 1999), n nocTKO- 
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jioh. 06pa30BaHHe 3xexpeTopHBiM opraHOM pa3JiHHHoro xojiHnecTBa (jiyHxijHo- 
HajitHO o^Hopo^HBix AHBepTnxyji y KajiHnTocTOMHA (ceM. Calyptostomidae) 
(Vistorin-Theis, 1977) h y OojiBuiHHCTBa rpynn boa^hbix xjiemen (KpoHeOepr, 
1878; Bader, 1938, 1954) mo>kho paecMaTpHBaTB xax BTopHHHoe npHcnoeoOjie- 

HHe, HTO, B03M0)XH0, OTHaCTH CBH3aHO C XpynHBIMH pa3MepaMH MHOTHX BOA^" 
HBIX KJiemeH. B03M0)XH0e OTCyTCTBHe BBIBO^HOrO npOTOKa H 3KCKpeTOpHOH 
nopti y HeKOToptix boa^hbix xjiemen (Mitchell, 1955) h npeACTaBHTejien ceM. 
Halacaridae (Thomae, 1925) o6mch5ijih obojiiouhohhoh peAyKAHen npoxTOAe- 
yMa y Been 3toh (jiHJieTHHeexoH jihhhh axapncjjopMHBix xjiemen (Thor, 1904), 
hto b ochobhom Mo>xeT 6bitb cB5i3aHa c nHTaHHeM >xhaxoh nojiynepeBapeHHon 
nnmeH (BHeKHmeHHoe nnmeBapeHHe). 3Ta peAyKUHJi eonpoBO)XAajiacB nocne- 
jxyiouxiiM pa3BHTHeM aHanorHHHBix cTpyxTyp 3aHOBO xa k hcthhhbix bbiboahoto 
npoToxa h 3KCKpeT0pH0H nopBi Ha MecTe dBmuiero aHyca y Bcex rpynn, rAe 
3KCKpeTopHBih opraH xopomo BBipa>xeH (Thor, 1904). CxoAHaa Tonxa 3peHH5i 
Obuia BBicKa3aHa othochtcjibho boa^hbix xjiemen (Bader, 1938, 1954; Stout, 
1953), y KOTopBix, xa k CHHTaeTCfl, 3aAH5i5i xnmxa aTpo(J)npyeTC5i, a 3xexpeTop- 
Haa nopa (j)opMHpyeTC5i xax HOBOo6pa30BaHne n He roMOJiornnHa aHycy. 
B 3tom cjiynae oxa3BmaeTC5i, hto xjiemn, He HMeioinne TepMHHajiBHoro 3xcxpe- 
TopHoro OTBepcTHii, 6ojiee npHMHTHBHBi n (J)HJioreHeTHHecxn pacnojio^eHBi 
6onee 6a3ajiBHo, neM Te, xoTopBie hmciot pa3BHTBie bbiboahoh npoTox n 3xcx- 
peTopHyio nopy, hto nporaBopeHHT odmenpnHflTOMy mhchhio (Alberti, Coons, 
1999). noaTOMy, BepoiiTHee Bcero, OTcyTCTBne bbiboahoto npoToxa h nopBi 
mo>xho o6'bachhtb yTpaToii n aTpo^nen TepMHHajiBHBix otacjiob 3xcxpeTopHO- 
ro opraHa y 6onee npoABHHyTBix rpynn boa^hbix xjiemen. B 3toh cbji3h P. ear¬ 
ned AeMOHCTpnpyeT, no Been bhahmocth, Hexoe nepexoAHoe cocTOimne, xor^a 
axcxpeTopHBih npoTox n nopa (jjopMnpyioTCJi tojibxo b xoAe nocraapBajiBHoro 
OHToreHe3a. PlHTepecHO, oAHaxo, hto y boa^hbix xjiemeii poAa Hydrodroma 
noMHMO axcxpeTopHoro opraHa n oxcxpeTopHon nopBi 6bijio onncaHo mchb- 
mee no pa3Mepy oTBepcrae, xax HacTOflmnn aHyc, a Tax>xe HAymafl x HeMy 3aA- 
hm xnmxa, pacnojio>xeHHBie BnepeAH ot 3xcxpeTopHon nopBi (Schaub, 1888). 
3to oTxpBiTne uyyKjxaQTcn b TmaTejiBHon npoBepxe, OAHaxo eenn oho BepHO, to 
Bee cnexyji^unn othochtcjibho oxcxpeTopHoro opraHa aojdxhbi 6bitb nepe- 
CMOTpeHBI. 

PlHafl CHTyaun^ HaOjnoAaeTCfl y B3pocjiBix mhxpotpom6hahha, y xoTopBix 
3xcxpeTopHBin opraH pa3Aeji^eTc^ ot aHajiBHoro aTpnyMa Ha ABe acuMMeTpun- 
HBie BeTBH, HacTHHHO HanoMHHaiomHe xnmeHHBie AHBepraxyjiBi, c npeHMyme- 
CTBeHHBiM pa3BHTneM oahoh H3 hhx. Taxoe paenojio)xeHHe 3xcxpeTopHoro op¬ 
raHa TpeOyeT o6T»flCHeHHH c no3HijHH cpaBHHTejiBHOH aHaTOMHH h 3acTaBjnieT 
npeAnojio>xHTB, hto ero bctbh b ncTopHnecxon peTpocnexunn o6pa30BajincB 
He H3 3aAHHx ynacTxoB cxB03Horo oceBoro xnmeHHoro TpaxTa, xax oOmenpn- 
hhto b HacTo^mee BpeMfl (Henking, 1882; Alberti, Coons, 1999), a He3aBHCHMO. 

Ohm MOrjIH B03HHXHyTB XaX BTOpHHHBie JiaTepaJIBHBie BBipOCTBI eaMBIX 3aAHHX 
ynacTxoB 3HTOAepMajiBHon cpeAHen xhhixh. Flpn 3tom BCJieACTBne nnTaHra 
>xhaxoh nnmen h 3aMBixaHHfl cpeAHen xhhixh Morjia peAyAHpOBaTBC^ tojibxo 
y3xaa nepeMBmxa Me)XAy cpeAHen xhuixoh h aHajiBHBiM aTpnyMOM, xoTopBie 
pacnojio>xeHBi Bnnorayio Apyr x Apyry (cm. pneyHox, B). PaHee Tax>xe ynoMH- 
HaAOCB O TOM, HTO y Ha3eMHBIX TpOMdHAHHA 3XCXpeTOpHBIH opraH COCTOHT H3 
AByx TpyOox, oTxpBmaioiAHxcji b pexTyM (Bader, 1954). B cootbctctbhh co 
B3rA5iAaMH 3Toro aBTopa, y boa^hbix xjiemen 3xexpeTopHBin opraH Tax>xe hc- 
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xo^ho napHbiH, hto mo>kho BH^eTb H3 ero pa3^ejieHHH b nepe^Hen nac™ Ha 
rbq jiaTepajibHbie ^.ojih, hto HaOjiKweTcn h y nccjie^OBaHHbix mhoio bh^ob. 
3to >Ke mo>kho Ha6jiio^aTB h y HeKOTopbix KpacHOTejiOK, y KOTopbix 3KCKpe- 
TopHbiH opraH T-o6pa3HO pa3BeTBJi5ieTCfl b CBoen nepe^Hen nacTH (Mitchell, 
1964). TeM He MeHee, HecMOTpa Ha Bee 3th cnopHbie Bonpocbi, b HacTonmee 
BpeMH npH3HaeTCfl, HTO 3KCKpeTOpHBIH opraH B CBOeM OKOHHaTeJlbHOM Bbipa^ce- 
HHH y BblCHIHX TpOM6n^H(})OpMHbIX KJieiljeH He 5IBJHieTC5I TOMOJIOrOM MaJlbnH- 
rneBbix cocy^OB, a pa3BHBaeTC5i Henoepe^CTBeHHO H3 Tpy6naToro oceBoro 3ajx- 
Hero ynacTKa cpe^Hen khhikh npe^KOBbix (})opM (Alberti, Coons, 1999). Koc- 
BeHHO 06 3TOM MO)KeT CBH^eTeJIBCTBOBaTb aHaTOMHHeCKafl OpraHH3aitHH 
3KCKpeTopHoro opraHa y npe^cTaBHTejien 6ojiee reHepajiH30BaHHbix ceMencTB 
Labidostomidae (Vistorin, 1980) h Syringophilidae (Filimonova, 2009), y koto- 
pbix, Kax 6buio noKa3aHO, oh HenapHbiH, He HMeeT Ookobbix BbipocTOB h ot- 
KpbiBaeTCH b cpe^Hioio KHiiiKy HeOojibiiiHM oTBepcraeM b panoHe >Kejiy£Ka. 
KpoMe Toro, 3KCKpeTOpHBiH opraH HMeeT npocToe oceBoe CTpoeHHe y Bcex H3y- 
neHHbix jihhhhok napa3HTeHroH (Shatrov, 2010). 

/lonojiHHTejibHbiM no^TBep^eHHeM npoHexo^eHHH 3KCKpeTopHoro opra¬ 
Ha H3 3a^HHX OTJXQJIO B Cpe^HeH KHHIKH MO^CeT CJiy)KHTb OpraHH3aiJHfl anHKaJIb- 
hbix 30H anHTejiHajibHbix KJieTOK opraHa y jihhhhok H. zachvatkini Ha paHHHX 
CTa^HHX nHTaHHH. AnHKajibHafl noBepxHOCTb KJieTOK (JjopMnpyeT (Jmrypbi, Ha- 
noMHHaiomHe (})arouHT03Hbie amkh h ny3bipbKH, HaOjuo^aiomHecfl Ha 3thx >Ke 
CTa othx nHTaHHH y KHiueHHbix KJieTOK (UiaTpoB, 2000; Shatrov, 2010). 3th Ba- 
Kyojm, o^HaKO, He norpy^caiOTCH BHyTpb KJieTOK, KaK 3to nponcxo^HT y nmije- 
BapHTejibHbix KJieTOK cpeOTen khhikh, ho ocTaiOTCfl y noBepxHOCTH, jihuib 
HMHTHpyn Hanajio no^oOHoro npoitecca, KOTopbiu 3bojhoijhohho yTparajicfl. 
B uejiOM KJieTKH 3KCKpeTopHoro opraHa Ha 3thx CTa^H^x co^ep^caT npaKTune- 
ckh Te >Ke opraHejuibi, hto h KHiueHHbie KJieTKH, b HacraocTH KpynHbie KOMn- 
jieKCbi Tojib^h, oOTaKO nocjie^yiomee HaKonjieHHe numeBapHTejibHbix Baxy- 
ojieu b KJieTKax h hx (JjepMeHTaraBHaH o6pa6oTKa He nponcxo^T. PaHee Taioxe 
OTMenajiocb, hto y HeKOTopbix bo^ahbix KJiemeu ctchkh 3KCKpeTopHoro opra¬ 
Ha o6pa30BaHBI KpynHbIMH HenpaBHJIBHOH (})OpMbI KJieTKaMH, HMeiOIIJHMH 5IBHO 

3HTo^epMajibHoe npoHcxo>K£eHHe (Schmidt, 1935). 

CBoeo6pa3Han opraHH3aijH5i 3KCKpeTopHoro opraHa h ero oneBHOTbie pa3- 
jihhhh y pa3Hbix rpynn napa3HTeHroH TpeOyiOT ^eTajibHoro cpaBHHTejibHO aHa- 
TOMHHeCKOrO H 3BOJHOUHOHHOrO aHaJIH3a ero npOHCXO>K£eHH5I H pa3BHTH5I B 
3toh rpynne Bbicuinx TpoM6u£H(})opMHbix KJiemeu, hto MO^ceT OTpa>xaTb h 
3BOJHOUHK) caMHx napa3HTeHroH. K co^cajieHHio, peajibHbiu xojx 3bojik>uhohho- 
ro npouecca b 3toh rpynne b cba3h c OTcyTCTBneM penpe3eHTaTHBHbix najieoH- 
TOJiornHecKHX ^aHHbix (Walter, Proctor, 1999) ocTaeTca Hen3BecTHbiM. B Ha- 
CTOjmjee BpeMH HMeeTCfl jihuib p njx (JiopM c pa3JiHHHOH Mop^ojiorueu, b tom 
HHCJ ie n 3KCKpeTopHoro opraHa, KOTopbie He MoryT paccMaTpuBaTbcn KaK nepe- 
xo^Hbie ot o^Horo KaKoro-Jiu6o Hbme cymecTByiOLuero MopcJiojiorHHecKoro 
COCTOflHHfl K JjpyrOMy. FIpeACTaBJIfleTCfl BepOflTHBIM, HTO MOp4)OJIOrHHeCKaH 
opraHH3aitH5i KJiemeu Ka^on H3 rpynn ABJineTCfl b ^ocTaTOHHon CTeneHH ko- 
HeHHon b KOHTeKCTe a^anTaijHH k onpe^ejieHHbiM ycjiOBHHM o6uTaHH5i. Hto xa- 
eaeTCH 3KCKpeTopHoro opraHa, to mo>kho 6bijio 6bi corjiacHTbca c ero (jiopMH- 
poBaHHCM Henocpe^CTBeHHO H3 3a^HHx ynacTKOB KnuienHoro TpaKTa runoTe- 
THHecKon npe^KOBon (jjopMBi (Alberti, Coons, 1999), OOTaKO ero pa3^ejieHne 
Ha RBQ BeTBH y MHKpoTpoMOn^HH^ He ^,aeT TaKoro ocHOBaHHH h TpeOyeT B3Be- 
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UieHHOH 3BOJIIOLIHOHHOH TpaXTOBXH. B CB5I3H C 3THM Ha OCHOBe H3JIO>XeHHOrO 
MaTepnajia mo>xho npe^nojio^cHTB HecKOJiBKO bo3mo>xhbix cueHapneB obojho- 
UHOHHoro pa3BHTH^ napa3HTeHroH. 


3BOJlK)UHOHHbIE CUEHAPHH 

1. Trombidioidea sensu Welbourn (1991) — rpynnHpoBKa Ha3eMHBix xjie- 
meM, pa3BHBaK)u^a^cH He3aBHCHM0 ot Apyrwx, npe^CTaBHTejiH xoTopoii HMejm 
hcxo^ho jx Ba 6 ojh>ihhx jiaTepajiBHbix BBipocTa 3a^HHx OTAeJioB cpeAHefi xhih- 
KH, 0£HH H3 KOTOpBIX BnOCJieACTBHH TpaHC(j)OpMHpyeTCJI B CneUHaJlH3HpOBaHHBIH 
3KCKpeTopHBiii opraH. ripn 3 tom, o^Haxo, ero OTJiHHne ot khhjchhbix AOJieii 
He3HaHHTCJlBHOe. B 3TOM CJiyHae 3TH H3HaHaJlBHO JX Be dOKOBBie BeTBH 3KC- 
KpeTopHoro opraHa hbjihiotch (JjyHxunoHajiBHBiMH aHajioraMH, ecjiH He roMo- 
jioraMH, MajiBnHTHeBBix cocy/jOB h HHxor/ja He hmcjim cbh3h co cpe/jHeH xhih- 
koh b CBoeil (j)poHTani>HOH o6jiac™, nocKOJiBKy c caMoro Hanajia 6 bijih 3aMXHy- 
tbi cjieno, Kax OoxoBBie otpoctkh KHmeHHHKa. Hedojitmoe coeAHHeHHe Me>XAy 
3KCKpeTOpHBiM opraHOM h khihkoh, o6Hapy>xeHHoe y xjiemeii po^a Trombi - 
dium (McLeod, 1884), Mo>xeT paecMaTpHBaTBCJi xax BTOpHHHan MOAH(j)HxauH5i. 
B xo^e AaJiBHeHHieH obojhouhh o^Ha H3 BeTBen pe^yanpoBajiacB, Tor^a xax 
BTopa^ nepeMecTHjiacB b cpe^HHHoe nojio>xeHHe h 3aMecTHjia (jjyHxunn yTpa- 
neHHOH BeTBH. ^pyrne rpynnBi napa3HTeHTOH, h b hbcthocth TpoMOnxyjiHABi, 

C OAHOH CTOpOHBI, H BO^HBie XJieilJH H XaJIHnTOCTOMHABI - C ApyiDH, OXa3BI- 

BaiOTc^ 6jiH>Ke #pyr k Apyry, He>xejin k TpoMdn^HH^aM, h nepBOHanajiBHo Tax- 
>xe HacerajiH noBepxHOCTB noHBBi, xax h npe/jxn tpomOh^hha, ho BnoejieACT- 
BHH 3K0J10THHeCKH pa3AeJIHJIHCB. TpOM6HXyjIH£BI yuuiH TJiydOKO B nOHBy, 
KajiHnTOCTOMHABi ocTajiHCB y ee noBepxHOCTH, a npe/jxn boaahbix xjiemeii bto- 
Phhho ocbohjih Bo^Hyio cpe/iy. Bee 3 th rpynnBi HMeiOT oxcxpeTopHBiii opraH, 
npoHexoOTmHH H3HanajiBHO H3 oceBoro OT^ejia khuikh c btophhhbim ycjiomie- 
HHeM ero Mop(})OJiorHH y bo^hbix xjiemeii h xajinnTOCTOMH,n, c pe^yicuHeH ox- 
CKpeTopHOH nopBi (aHajiBHoro OTBepcTHfl) y donee npo^BHHyTBix (jjopM boa^- 
HBIX KJiemeH. r OBOpHTB B ^BHHOM CJiyHae O OoJIBUieH CTeneHH npOABHHyTOCTH 
oahoh H3 3thx rpynn He npHXO^HTC^t, nocxojiBxy Ha hx nepBHHHyio xoHCTHTy- 
Uhk) Hajio>KHjiocB dojiBHioe KOJiHHecTBO btophhhbix npeo6pa30BaHHH. HeTpyA- 
ho BH^eTB, hto 3tot cueHapHH no,zjpa3yMeBaeT TeM He MeHee nojiH(})HJieTHHe- 
CKoe npoHcxo^cACHHe napa3HTeHroH, npn otom mhxpotpomOh^hh^bi no pnjxy 
npH3HaKOB 3aHHMaiOT 6ojiee 6a3ajiBHyio no3HijHK), neM ropa3AO 6ojiee cneuna- 
JIH3HpOBaHHBie H npOABHHyTBie KpaCHOTeJIKH H BOA^HBie KJiemH. 3tOT B3rJIfl£ 
npOTHBOpeHHT (^HJlOreHeTHHeCKHM nOCTpOeHHJIM, OCHOBaHHBIM Ha BHeiHHeil 
MopcJ)OJiorHH jihhhhohhbix (jiopM (Welbourn, 1991), b KOTopBix Trombiculoidea 
h Trombidioidea paecMaTpHBaiOTCfl xax eecTpHHCKHe rpynnBi h noMemeHBi Ha 
BepuiHHe (ImjioreHCTHHecKoro ^peBa. Kax roBopnjiocB bbiihc, MOJiexyjinpHo-re- 
HeTHHecxne Hccjie^OBaHHH (Soller et al., 2001) oOne/i.HHHiOT mhxpotpom6hah- 
wjx h boa^hbix xjiemeii b 0/j.Hy rpynnnpoBxy, cecTpHHCxyio no OTHomeHHio xo 
BceM npOHHM Ha3eMHBiM napa3HTeHroHaM. ITohotho, o/jHaxo, hto Hnxaxyio 
a^oxBaTHyio (JmjioreHHio nocTponTB Ha o^hom eAHHCTBeHHOM npH3Haxe, Oy^B 
TO M0p(j)0J10rHHeCX0M HJ1H >Xe MOJiexyjmpHOM, HCB03M0)XH0. 

B 3tom cueHapnn napa3HTHHecxne jihhhhxh Bcex othx xjiemen, HMeiomne 
npenMymecTBeHHo npocTO ycTpoeHHBiii oceBoii axcxpeTopHBiH opraH, MoryT 
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paccMaTpHBaTBCfl HCKjiioHHTejibHO KaK npoMe^cyTOHHa^i Mop^ojiorHHecKa^ 
(J)opMa, He mvieiomafl cymecTBeHHon obojhoijhohhoh Harpy3KH. ElooTOMy Bee 
nocTpoeH™, ocHOBaHHtie Ha BHeumnx MopcJiojiorHHecKHx npH3HaKax jihhhhok 
(Welbourn, 1991), TepaiOT bcakhh cmbicji. 

2. TpomOhahhabi h BOA^Hbie KJienjH — cecTpHHCKHe rpynnbi c H3HanajibHO 
napHbiM 3KCKpeTOpHbiM opraHOM, ccJjopivmpoBaHHbiM H3 rHnepTpocjjHpOBaHHbix 
JiaTepajibHbix pa3pacTaHHH 3aAHnx OTAejiOB cpeAHen khuikh. TpoMOnKyjin- 
Abi — OT,n,ejibHa5i rpynna c 3KCKpeTOpHbiM opraHOM, bo3hhkihhm Ha MecTe oce- 
Boro ynacTKa 3aAHux OTAejiOB KHineHHHKa. 

3. Ilpe^KOBafl napa3HTeHroHaM rpynna b paHre ceMeftcTBa, npe^CTaBHTejin 
KOTOpOH >KHJ1H Ha nOBepXHOCTH nOHBbl H B nOHBeHHOH nO^CTHJTKe H 6bIJTH UIH- 
poKO pacnpocTpaHeHbi, HMejia b cbocm cocTaBe MHoronncjieHHbie po^bi, paB- 
HoyAaneHHbie Apyr ot Apyra c 6ojibuiHM kojiuhcctbom nacmbix a^anTaunH. 
UpeACTaBHTejiH 3toh 6ojibiuoH npeAKOBOH rpynnbi, Bepo^THO, HMeJin oahh 
npocTO ycTpoeHHbin OKCKpeTOpHbin opraH, opneHTnpoBaHHbin no cpeAHen jih- 
hhh Tena n nponcxoAfliHnn HenocpeACTBeHHO H3 oceBoro ynacTKa 3aAHnx ot- 
AenoB cpeAHen khuikh. TaKaa KOHCTpyKijmi 3KCKpeTopHoro opraHa KaK pa3 n 
Ha6juoAaeTC5i npaKTnnecKH y Bcex nccjieAOBaHHbix Hbme cymecTByiomHx jih¬ 
hhhok napa3HTeHroH. B xoAe nocjieAyiomeH obojhouhh aHaTOMHJi 3KCKpeTop- 
Horo opraHa nporpeccnBHO MeHmcb, b ocobeHHOCTH y tpom6hahha h boa*i- 
hbix KJiemen c coxpaHeHHeM ero rncTOJiornHecKOH opraHH3aii,HH, 6jih3koh k 
TaKOBon cpeAHen khuikh y tpom6hahha (Shatrov, 2003, 2010). Y KpacHOTejiOK, 
HaoOopoT, npu coxpaHeHHH, bo3moucho, H3HauajibHOH hjih 6jih3koh k Hen aHa- 
tomhh rncTOJioruHecKa^ opraHH3anmi 3KCKpeTopHoro opraHa 3HaHHTejibHO 
ynpocTHjiacb (ULlaTpoB, 2000, Shatrov, 2010). CoraacHO 3toh TOHKe 3peHmi, 
TpoM6uAHHAbi — 3to Han6ojiee npuMHTHBHa^ rpynna, npeAKH KOTopon a^jih 
Hauajio KaK boa^hbim KJieujaM, yiueAiunM b BOAy, TaK n BbicoKOcneuHajiH3Hpo- 
BaHHbix KpacHOTeuKaM, nepeiueAuiHM k uch3hh b ruyOoKHx nouBeHHbix ropn- 
30HTax. Bouee Bepo^THO, OAHaKO, hto Bee 3th rpynnbi, 6biBiune b AOCTaTOHHO 
TecHOM poACTBe b npouuiOM, b AaJibHenuieM pa3AeJinjincb Ha HecKOJibKO (Jmjie- 
THuecKHx, AOCTaTOHHO yAajieHHbix Apyr ot Apyra jihhhh, h poAa oahoto npeA- 
KOBoro ceMencTBa a^jih Hanajio Hbme ucuByiAHM ceMencTBaM co cbohmh He3a- 
BHCHMO B03HHKmHMH aAanTaiJHflMH. MhBIMH CJIOBaMH, pOA B HCTOpHHeCKOM 
npomuoM eooTBeTCTByeT ceMencTBy b HacTOflujeM. OneBHAHO, hto Ha otom 
ny™ MHorne poAti OTce^jincb n He aouchjih ao HacTOJunero BpeMeHH. TaKHM 
o6pa30M, nojiynaeTCH He AepeBO H3 conoAUHHeHHBix, k TOMy >Ke Hbme >KHBy- 
iuhx TaKCOHOB, a CBoero poAa TpaB^mon uyr, H3 KOToporo k BepmnHe npo6uBa- 
k)tc A OTAejibHbie «CTe6ejibKH» (lloHOMapeHKO, 2004, 2005). CoruacHO 3TOMy 
citeHapmo, MOuceT 6biTb npHH5rra MOHOcjmjimi napa3HTeHroH, npuneM hcxoa- 
HBIM COCTOHHHeM ABJIfleTOI He «CTBOJI AOpeBa» C BeTBHMH, BbipaCTaiOIAHMH Ha 
pa3HOM ypoBHe, a «TpaBjmon CTe6ejib», Aaiomnn mhoto noOeroB Ha oahom 
ypoBHe, t. e. CBoeo6pa3Hbin «ynacTOK Jiyra». Mmchho 3Ta TOHKa 3peHmi 6biJia 
BbicKa3aHa paHee b mohx paOoTax no OBOJiioitHOHHOMy cueHapmo napa3HTeH- 
roH (LLlaTpoB, 2006, 2008). JlerKO bhaotb, OAHaKO, hto b abhhom cueHapnn bo- 
npoc o pa3BeTBJieHHH 3KCKpeTopHoro opraHa y tpom6hahha npaKTHnecKH He 
npuHHMaeTC5i bo BHHMaHue h HHKaK He o6b5icmieTC5i. 

4. Bee npeAKOBbie napa3HTeHroHbi hmcjih hcxoaho napHbin 3KCKpeTOpHBiH 
opraH, ccJiopMHpoBaBmHHC^ H3 JiaTepajibHbix BbipocTOB 3aAHnx otaojiob cpeA- 
Hen khuikh, a He H3 oceBon ee Haem. EIohotho, hto b TaKOM cjiynae hcxoahbih 
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3KCKpeTopHt>m opraH ecTb (J}yHKU,noHajibHbiH aHanor MajibimrueBbix cocyuoB h 
roMOnoraneH hm no nponcxo^eHmo, KaK nojiaraji Murnejui (Mitchell, 1970). 
Ilpn 3tom 3KCKpeTopHbih opraH HHKorua He HMeji n He MO^ceT hmctb HHKaKHX 
coe^HHeHHH co cpeuHen khihkoh b CBoen nepeuHen nacTH. CooTBeTCTBeHHO 
3TOH TOHKe 3peHH5I, HbIHe )KHByiUHe TpOM6H^HH,ZtbI OnflTb-TaKH OKa3bIBaiOTC5I 
HaH6ojiee 6a3ajibHO pacnojKmeHHOH rpynnon, nocicojibKy HMeiOT H3HanajibHO 
napHbin 3KCKpeTopHbin opraH, HanoMHHaioiii.HH UHBepTHKyjibi cpeuHen khuikh. 
KpacHOTejiKH — 3to Han6ojiee yKJioHHBma^c^ h cneuHajiH3HpoBaHHa5i rpynna, 
Torua Kax BOUHHbie KJieiun 3aHHMaiOT npoMe^cyTOHHoe nojio^ceHHe. JIhhhhkh 
napa3HTeHroH, xax pe3yjibTaT ue33M6pnoHH3auHH (t. e. BbuiynjieHHfl Ha 6ojiee 
paHHHX CTa^HHX 3M6pHOHaJIbHOrO pa3BHTH5l), BOCnpOH3BO,Zt^T MOp(})OJIOrHK), 
KOTopa^ HHKor^a He cymecTBOBajia b peajibHoii sbojuouhh, h ueMOHCTpnpyioT 
THn M0p(})0J10rHHeCK0H H (J}yHKH,HOHaJlbHOH pe^yKltHH OpraHHbIX CHCTeM c pa- 
,zi,om ^onojiHHTejibHbix (j}yHKUHOHajibHbix a^anTaunn. 

5. 3KCKpeTopHbin opraH ccjjopMHpoBajics coBepmeHHO He3aBHCHMO ot oc- 
TaJlbHOH nHmeBapHTeJlbHOH CHCTeMbI H3 naCTH 3M6pHOHaJIbHOH 3HTOUepMbI, 
npeAnojio^cHTejibHo OTuejiHBuieHCH ot ochobhoh nac™ surouepMbi oneHb 
paHO b 3M6pHoreHe3e. Ilpn 3tom bmboahoh npoTOK h sKCKpeTopHaa nopa 06- 
pa30BaJIHCb H3 3KTOAepMbI He3aBHCHMO OT AeHCTBHTeJIbHOH 3a^HeH KHUIKH 
h aHajibHoro OTBepcTHJi, KOTopbie b 3tom cjiynae, oneBHUHO, nojiHOCTbio peuy- 
UHpOBaJIHCb y OoJIbUIHHCTBa napa3HTeHrOH. B COOTBeTCTBHH C 3THMH B3rJHI- 
JX aMH mo>kho AonycTHTb, hto rpynnbi, y KOTopbix 3KCKpeTopHbiH opraH opra- 
HH30BaH HanOojiee npocTO, jibjhhotcji HanOojiee npHMHTHBHbiMH, Torua KaK 
Te, y KOTopbix 3KCKpeTopHbiH opraH ycTpoeH 6ojiee cjio>kho, — 6ojiee npo- 
ABHHyTbl. IlpH 3TOM y pfl^a npOABHHyTbIX BOA^HblX KJiemeH np0H30HIJia, 
nO-BH^HMOMy, BTOpHHHa^ peuyKUHJI BbIBOAHOrO KaHaJia H 3KCKpeTOpHOH nopbl, 
nocKOJibKy Tpy^HO uonycTHTb, hto bmboahoh KaHaji h nopa ^opMHpyioTCH b 
3BOJHOUHH n03>Ke, HCM CaM OpraH. XOTfl B03M0>KHa H TaKaH TpaKTOBKa 3BOJHO- 
Uhohhbix npoueccoB, a npHMep bouahoto Kjieuja P. earned , y KOToporo bmbou- 
hoh npoTOK h nopa (JjopMHpyioTCJi tojibko b xoue nocTJiapBajibHoro OHToreHe- 
3a, Mo^ceT KaK pa3 nouTBep>KuaTb 3Ty TOHKy 3peHH*r Boo6iue, OTHomeHHH uen- 
CTBHTejibHoro aHyca h 3KCKpeTopHOH nopbi MoryT b pa3Hbix rpynnax peiuaTbCfl 
no-pa3HOMy. B hbcthocth, SKCKpeTopHbiii opraH, ec})opMHpoBaBHiHHCH He3aBH- 
chmo ot cpe^Hen khuikh, Mo^ceT npocTO «nepexBaTbmaTb» aHyc y sbojiiouhoh- 
ho 3aMbiKaiomerocH KHiueHHHKa, a He pa3BHBaTb coOcTBeHHoe BbmouHoe ot- 
BepcTHe. 

Bo Bcex 3thx cueHapH^x pojib napa3HTHHecKOH jihhhhkh ocTaeTca BecbMa 
npoTHBopeHHBOH h uo KOHua He pa3peuieHHOH (Witte, 1978). OuHaKo y^ce cen- 
Hac 5ICHO, HTO JIHHHHKa B CHJiy uejioro p^/ta npHHHH He MO)KeT BOCnpOH3BO,ZUm> 
Mopc})OJiorHK) npeumecTByioiuHx CTa^nn 3BOJiiouHOHHoro pa3BHTH5i uaHHOH 
KOHKpeTHOH rpynnbi. no3TOMy pojib jihhhhkh b OHToreHe3e h b CTaHOBJieHHH 
Tex HJIH HHbIX CTpyKTyp, Ba>KHbIX B OUeHKe 3BOJUOH,HOHHOrO CTaTyea OT^eJIb- 
hmx rpynn KJieiuen, eme npeucTOHT BbmcHSTb h aHajiH3HpoBaTb. 

K co^cajieHHK), HMeioiuHecfl Ha cerouHfliuHHH MOMeHT 3HaHH5i no aHaTO- 
MHH H MOp(})OJIOrHH OrpOMHOTO pa3H006pa3Hfl KJiemen, B TOM HHCJie H napa3H- 
TeHTOH, 5IBHO HeAOCTaTOHHbl H He n03BOJHUOT 0^H03HaHH0 ey^HTb 06 HX SBO¬ 
JHOUHH H, 6e3yCJIOBHO, npHHOTb OUHy H3 BbICKa3aHHbIX B 3TOH CTaTbe THnOTe3 
hx 3BOJiiouHOHHbix cueHapneB. Bee ohh HMeiOT paBHoe npaBO Ha cyiuecTBOBa- 
Hne. ^ji^ peiueHM stoh npo 6 jieMbi Heo 6 xouHMbi uaJibHenuiHe HccjieuoBaHH^ 
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cpaBHHTeubHOH Mop(j)OJiorHH w 3M6pnojiornn napa3HTCHroH n ^pyrnx rpynn 
KJiemeH n nojiynemie Ha^OKHbix CBn^eTejibCTB b nojib3y Ton njin hhoh Bep- 
CWW MX 3BOJIK)UHOHHOrO pa3BHTH^. 
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SUMMARY 

Five possible evolutionary scenarios of the higher acariform mites from the cohort Pa- 
rasitengona are proposed on the basis of the detailed examination of anatomy of the excre¬ 
tory organ and midgut in the representatives of terrestrial mite families Trombiculidae and 
Microtrombidiidae, and in freshwater mite families Teutoniidae and Pionidae, on different 
developmental stages including parasitic larva. These scenarios explain possible ways of 
evolutionary transformation within the Parasitengona from one or several ancestor with the 
open digestive tract. 
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